Neurilemmomas, also known as schwannomas, are typically benign, well-encapsulated, slow-growing tumors originating from Schwann cells which encompass peripheral motor and sensory nerves. Neurilemmomas in parapharyngeal space (PPS) are very rare, but they can occasionally originate from the last four cranial nerves and autonomic nerves. In this article, we report the rare case of a 47-year-old male presenting solitary neck swelling and hoarseness. After computed tomography and magnetic resonance imaging, we performed complete surgical excision by a transcervical approach under general anesthesia. In the histologic examination, Neurilemmoma was diagnosed. The patient did not complain of any specific complications, showed good prognosis without recurrence or pain up to date.
Ⅰ. INTRODUCTION
Neurilemmomas, also known as schwannomas, are typically benign, well-encapsulated, slow-growing tumors originating from Schwann cells which encompass peripheral motor and sensory nerves 1) . Neurilemmomas in parapharyngeal space (PPS) are very rare, but they can occasionally originate from the last four cranial nerves and autonomic nerves, while a vagus nerve origin is most common 2) .
Computed tomography (CT) and magnetic resonance imaging (MRI) are critical assessments for evaluating tumors preoperatively and neurilemmomas can be diagnosed only by surgical biopsy 3) . In this article, we report the rare case of a 47-year-old male presenting solitary neck swelling who was diagnosed after excisional biopsy with neurilemmomas originating from a cervical sympathetic chain in PPS.
Ⅱ. CASE REPORT
A 47-year-old man with no unusual medical history presented a gradual onset of swelling on the left neck and hoarseness. He also complained of worsening dysphagia and stated that this symptom had occurred several years He underwent complete surgical excision by a transcervical approach under general anesthesia ( Figure   4A ). The tumor was localized, encapsulated, and invaded the cervical sympathetic chain ( Figure 4B ). The posteriorly displaced internal carotid artery and internal jugular vein were exfoliated and the tumor completely resected ( Figure   4C ). The removed specimens were immediately biopsied.
On gross examination, the mass was grayish-yellow, ovoid-shaped, encapsulated, and showed cystic appearance with myxoid degeneration. Its measured size was 9.5 x 6 x 4.4 cm ( Figure 5 ). On microscopic examination, a hypercellularity zone, Antoni A and a hypocellularity zone, Antoni B were clearly present ( Figure 6A ). Also, verocay bodies of a palisading Antoni A pattern were detected ( Figure 6B ).
Immunohistochemistry displayed a diffuse positive sign of S-100 protein ( Figure 6C ) and some part of the tumor displayed high Ki-67 labeling index, but the overall Ki-67 labeling index was low ( Figure 6D ). Contrast-enhanced computed tomography and magnetic resonance imaging (MRI) revealed no recurrence at the three-month and six-month follow-ups (Figure 7, 8) .
Ⅲ. DISCUSSION
A tumor in PPS is rare, accounting for approximately 0.5% of all head and neck tumors 4) . Most common in PPS tumors are salivary tumors (40-50%), followed by those of neurogenic origin (20%), and lymph node abnormalities (15-20%) 5) . When a tumor develops in PPS, patients complain of symptoms such as dysphagia, dyspnea, nerve deficits, pain, and trismus 6) .
Neurilemmomas are benign, slow-growing, encapsulated tumors with solitary lesions. They originate from the Schwann cells of nerve sheaths that surround cranial, peripheral, and autonomic nerves, except olfactory and optic nerves which lack the Schwann cells 7) . The majority of neurogenic tumors in PPS originate from the vagus nerve;
Neurilemmomas of the sympathetic chin or of hypoglossal origin are less common 8) . Clinical findings differ according to the nerve origin.
PPS neurilemmomas occur predominantly in middle-aged adults in their 30~70s with no gender difference 9) . Typical mass sizes range from 0.5 to 3 cm and those over 5 cm are rare 10) which would be very large with a maximum diameter of 9.5 cm.
Since the differential diagnosis of PPS tumors has many limitations, imaging is critical for differential diagnosis. . In case of a neurogenic tumor, the tumor's origin can be distinguished by the displacement direction of the internal carotid artery and internal jugular vein 11) . It is critical to distinguish the origin of nerves in preoperative imaging because complications can be predicted that may arise after surgery and nerve injuries can be prevented.
In . Here, contrast-enhanced computed tomography (CT) exhibits displacement of the internal carotid artery and internal jugular vein in same direction. Therefore, the patient underwent surgery with a provisional neurilemmoma diagnosis of cervical sympathetic chain origin.
Surgical excision is known to be the best treatment for PPS neurilemmomas 6) . And Transoral, transcervical, transparotid-transcervical, transcervical-transmandibular, or transparotid approaches are also available 13) . A decision about the surgical approach should be determined by the tumor's size and location 14) . In our case, the transcervical approach was chosen to secure accessibility in a minimally invasive way. Neurilemmomas are encapsulated tumors that can be completely resected by surgery.
The histology of a neurilemmomas is divided into two categories, known as Antoni A (hypercelluarity zone) and Antoni B (hypocelluarity zone). Antoni A is closely packed with monomorphic spindle-shaped Schwann cells and frequently forms parallel palisading arrays (verocay bodies) 12) .
Verocay bodies are dense cellular, non-atypical areas filled with fibrillar, eosinophilic material formed between two tightly aligned palisading nuclei and are observed at the tumor's periphery 15) . Antoni B has a small number of spindle cells randomly arranged in a loose myxomatous stroma 16) .
In case of neurilemmomas, Antoni A comprises the majority and Antoni B is located in the center.
Immunohistochemical staining is also helpful to diagnose . In our patient, fibrosarcoma and non-neural tumors were ruled out, because of diffuse positive signs on the immunostaining test of S-100 protein.
Immunohistochemical staining results of low Ki-67 levels help to diagnose benign tumor despite the neurilemmomas' polymorphous feature and atypical appearance 12) .
The recurrence rate after surgical excision of PPS neurilemmomas is very low and malignant transformations are rare 18) , although several cases have been reported 19) .
Complications that may arise after cervical sympathetic chain neurilemmoma surgery include Honer's syndrome with miosis, anhydrosis, enophthalmos, and ptosis 8) .
Honer's syndrome is common during the postoperative period, but often resolves over time 20) . In our case, there were no recurrence signs on follow-up CTs and MRIs. Also, no complications due to cervical sympathetic chain injury were observed.
